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Figure S1
. 1 
H NMR spectrum of N-decyl-N,N,N-trimethylammonium chlorideC10Me3N
+ Cl -recorded on Bruker 500 MHz NMR spectrometer in CDCl3. . 1 
N-(2-hydroxyethyl)-N-decyl-N,N-dimethylammonium chloride -(C2OH)
C10Me2N
H NMR spectrum of N-(2-hydroxyethyl)-N-decyl-N,N-dimethylammonium chloride -(C2OH)C10Me2N
+ Cl -recorded on Bruker 400 MHz NMR spectrometer in CDCl3.
N-decyl-N,N-dimethylamine -C10Me2N
In a 3 L autoclave bromodecane (C10Br) was mixed with toluene. Then a 40 % N,Ndimethylamine (Me2NH) solution in water was added to a molar ratio 1:2. An excess amount of NaOH was added as a 50 % aqueous solution. The mixture was stirred and heated to 60 °C for 4 days. Excess Me2NH, NaOH and the by-product NaBr remained in the water phase and were separated from the organic phase which contained the product and unreacted C10Br in toluene. Toluene and the unreacted C10Br were removed under reduced pressure. The product of N-decyl-N,N-dimethylamine (C10Me2N) was washed again several times with water.
C10Me2N was used in the fallowing reactions as a precursor. .
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+ Cl -recorded on Bruker 300 MHz NMR spectrometer in CDCl3.
1-chloro-2-(2-methoxyethoxy)ethane -ClC2OC2OMe
In a two-necked round-bottomed flask a solution of thionyl chloride (SOCl2) in CHCl3 was added drop-wise at 0°C into a solution of diethylene glycol monomethyletherHOC2OC2OMe -and pyridine in CHCl3. The mixture was purged with nitrogen and stirred while heating to 60 °C for 3 hours. After cooling to room temperature the mixture was washed with water first, then NaHCO3 was added to the mixture and washed again several times with water. The product was distilled under reduced pressure to produce 50 % mixture of product in CHCl3. 
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Measurements of densities of water solutions for all studied systems in the temperature range between 278.15 and 328.15 K are presented in Figure S9 and Table S2 . Table S1 and Figure S11 . 
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In the concentration range between 0 and 0.25 molkg -1 solution the measured densities of studied systems were fitted to eq i,
where m is the concentration in mol of surfactant per kg of the solution. The coefficients a(T) and b(T) for all investigated systems at all temperatures are given in Table S2 and Figure S10 together with the literature data for density of water, ρH 2 O.
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For ITC experiments eq i was used to calculate the densities of solution in the titration cell after each addition of stock solution. 
Calculation of nh 0 (S)
To estimate the maximum number of water molecules around a monomer of surfactant in a single layer, nh 0 (S), 2 first the radii of water molecule and surfactant cation are approximated assuming they are spherical from their corresponding molar volume of water, Vm(H2O) = 18.069 cm 3 mol -1 , and apparent molar volume of free monomers, Vϕ 
where C + represents the free monomers of surfactant, A -the corresponding free counterions, and Cn 1 Aβn 1
(1-β)n 1 + and Cn 2 Aβn 2 (1-β)n 2 + represent micelles (M,1 and M,2) with β as the degree of counterion binding which is taken to be the same for both while the aggregation numbers, n1 and n2, in each of the equilibria represent two micelle sizes. The equilibra between species can be expressed by apparent equilibrium constants, KM,1 and KM,2,
where activities are approximated to be equal to molar fraction of species. KM,1 and KM,2 are obtained from standard Gibbs free energies of micellization, ΔM,1G  and ΔM,2G  ,
and determine composition of each species at given total concentration of surfactant, c. Knowing the total mass, m, and density, ρ, of solution, mass of solvent, msol, is calculated fallowed by amount of solvent, nsol, and total amount of surfactant, nS, from the molar mass of solvent and surfactant. Introducing the sum of amounts of species, ∑ni, (
the amounts of free monomers, nC,
and free counterion, nA,
enables the transformation of eq vi into two equations (
with two unknown variables, nM,1 and nM,2. This system of two equations cannot be solved analytically therefore tangent method is used to find solution numerically.
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Enthalpy of solution
Knowing all the amounts of species in added titrant and cell before and after its addition theoretical enthalpy of solution is calculated. 
with eqs xiv-xvi the enthalpy of solution is obtained
which applies to any experimental method.
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ITC enthalpy change
Heat changes measured with ITC are contributions of three enthalpies divided by total surfactant amount added, nS,stock;
enthalpy of stock solution, Hstock, and enthalpies of solution in cell before, H0, and after addition, H. By using eq xx for each enthalpy and combining it with eq xxi, heat change after an addition of stock solution can be expressed as 
First two terms in eq xx are equal to zero because total amount of solvent and surfactant in the titration cell after the addition is the same as sum of amounts before the addition and the addition itself. Replacing molalities, bi, by
and defining the changes in amount of micelles, ΔnM,1/Δn and ΔnM,2/Δn, as
eq xxii reduces into its final form 
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Global analysis
In the global analysis of ITC experiments the Kirchoff's law
and the integrated Gibbs-Helmholtz equation
are used, where ΔM,1GTr  and ΔM,2GTr  are the standard Gibbs free energy and ΔM,1HTr  and ΔM,2HTr  are the standard enthalpy of micellization at reference temperature where ΔHi and ΔHi mod represent the experimental and the model enthalpy, whereas fT represents the correction factor which differs from 1 if error of experimental points at temperature T is significantly greater. By minimization of  2 function best-fit values of the above-mentioned global parameters were calculated using modified Simplex method which was ran at least 100 times each time from randomly generated starting set of parameters. Values of global parameters were further used to calculate corresponding parameters for each temperature. The entropy of micellization, ΔM,1S  and ΔM,2S  , associated with the examined process was obtained from the Gibbs-Helmholtz equation. 
